-OBJECTIVE: Many new endovascular devices have been used under the guidance of the International Subarachnoid Aneurysm Trial. Clipping still offers higher occlusion rates, and its technique continues to evolve, resulting in smaller exposures and reduced manipulation to brain tissue. We sought to evaluate the routine use of the minisphenoidal approach to manage intracranial aneurysms in a highvolume institution.
INTRODUCTION

S ince the results of ISAT (International Subarachnoid
Aneurysm Trial) and BRAT (Barrow Ruptured Aneurysm Trial) were published, there has been a marked decrease in the use of microsurgical clipping worldwide. [1] [2] [3] [4] [5] [6] [7] New reports on the application of the PulseRider (Pulsar Vascular, Los Gatos, California, USA) and WEB (Sequential Medical Inc., Aliso Viejo, California, USA) endovascular devices, and new generations of flow diverters contribute to this trend. [8] [9] [10] [11] In many departments worldwide, the current generation of neurosurgeons is being trained almost exclusively in the endovascular environment.
Key words -Cerebral aneurysms -Clipping -Keyhole craniotomy -Minimally invasive surgery -Minisphenoidal approach -Quality of life Nevertheless, microsurgical clipping still represents a fair option in many countries, because it delivers higher occlusion rates compared with coiling, which still requires regular follow-up imaging and can require retreatment in up to 17% of patients. 7, [12] [13] [14] [15] [16] [17] [18] [19] [20] Moreover, the results of the trials should not be extrapolated to unruptured aneurysms, mainly because microsurgical dissections tend to be easier in an undamaged brain, without hemorrhage and edema. Are the results and outcomes found in these trials reproducible worldwide, in centers without the endovascular giants?
For the last 4 decades, for cases in which clipping is planned, the pterional approach is usually the preferred approach for managing both ruptured and unruptured aneurysms of the anterior circulation. 21 Surgical approaches should be tailored in the least invasive manner possible to preserve clipping in the neurosurgical armamentarium and maintain acceptability for patients worldwide. A few keyhole variations have been recently described, including the lateral supraorbital, sphenoid ridge keyhole, minipterional, and minisupraorbital approaches. 12, 13, [22] [23] [24] [25] [26] [27] [28] [29] [30] However, most investigators use keyhole approaches mainly when managing unruptured aneurysms. 7, 28, 31, 32 In 2005, Nathal and Gomez-Amador 27 reported an elegant and clever variation of the pterional approach, the sphenoid ridge keyhole approach, which they used to manage 85 patients with aneurysm. We have been using a modification of this approach since 2013 for both ruptured and unruptured aneurysms.
In this study, we sought to describe a modified and tailored sphenoid ridge keyhole approach, which we call the minisphenoidal approach, and to report our routine use of this approach for managing both ruptured and unruptured aneurysms in a high-volume institution.
METHODS
Patient Selection and Clinical Characterization
This study was approved by the local institutional review board. We retrospectively reviewed our patient database at the Paulo Niemeyer State Brain Institute from the time the institute had reached its full operation (October 2013) after opening until May 2016. Data had been collected prospectively using REDCap (REDCap Consortium, Vanderbilt University). Search criteria were restricted to clipped patients with ruptured and unruptured intracranial aneurysms. During the period reviewed, 124 minisphenoidal craniotomies were performed in 117 patients. All surgeries were performed by 2 neurosurgeons (D.D.C. and P.J.M.P.). Patients were followed for a mean of 13.2 AE 7.5 months (range, 3e31 months). Of the 117 patients, 70 patients had ruptured aneurysms and 47 had unruptured aneurysms. The ruptured aneurysm group comprised patients admitted and managed up to 30 days after ictus. Variables analyzed included age; gender; aneurysm location, dimensions, and multiplicity; and Fisher and World Federation of Neurosurgical Societies (WFNS) grades.
Assessment of Clinical Outcomes and Quality of Life
Functional outcomes were measured using the modified Rankin Scale (mRS) score at last follow-up consultation. Favorable outcome was defined as an mRS score 2. In addition, we administered a brief health status instrument, the Medical Outcomes Study 12-Item Short Form Health Survey (SF-12), to assess health-related quality of life. 33 The SF-12 is an abbreviated variant of the SF-36, which can be quickly administered. 33 This instrument has been validated in several countries, including Brazil. 27, 34, 35 Cosmetic results were evaluated by an independent physician, a research nurse, and the patient or relative, analyzing both surgical scar and degree of muscle atrophy on a scale from 0 to 10, where higher scores indicate optimal results.
Operative Technique
The minisphenoidal approach has been used in our department since our institute opened in 2013 and has gradually replaced the pterional approach for managing most ruptured and unruptured aneurysms of the anterior circulation and superior cerebellar artery (SCA). After practicing in cadavers at the laboratory, we initially reserved this approach for only unruptured noncomplex middle cerebral artery (MCA) and posterior communicating artery (PCoA) aneurysms. On the basis of the experience gained in this restricted surgical field, we expanded the indications for most aneurysms managed by the pterional approach.
After the head of the table is elevated 30 and the patient's head is fixed in a 3-pin head holder, a narrow strip of hair is shaved along the planned incision. The head is rotated and slightly extended according to the surgical plan as determined by previous analysis of the tridimensional anatomy of the aneurysm neck on digital subtraction angiography or computed tomography angiography (CTA). The skin incision is begun just behind the hairline, usually 2 fingerbreadths behind the frontozygomatic suture, from a point 1 cm in front of the top of the pinna, arching medially to a line drawn vertically from the lateral canthus, resulting in a 6-cm to 7-cm curved incision ( Figure 1) . The skin incision and underlying craniotomy are tailored with respect to aneurysm features; it is positioned slightly more anteriorly for anterior communicating artery (ACoA) aneurysms and more caudally for PCoA aneurysms.
The temporal fasciae and muscle are cut in the same direction as the skin incision, starting 0.5 cm in front of it, avoiding an anterior thick layer limiting the operative exposure. The superficial temporal fascia is cut with a scalpel, instead of monopolar cautery, to reduce the possibility of atrophy. Three fishhooks are used to firmly hold both the skin flap and temporal muscle. Another fishhook is used to provide slight posterior retraction, improving surgical exposure and freedom. A keyhole craniotomy is placed posteriorly, in the end of a bony depression over the pterion that corresponds intracranially to the sphenoid ridge (Figures 2 and 3) . The small, bean-shaped craniotomy is completed around the sphenoid ridge, which corresponds to the sylvian fissure. The anterior segment of the craniotomy is completed by drilling a Vshaped groove over the sphenoid ridge to the base of the anterior clinoid process to elevate the flap. The dura is opened in the normal fashion, folded twice, and then retracted anteriorly. The surface of the brain is kept moist with small absorbable gelatin sponges (Spongostan, Ethicon, Somerville, New Jersey, USA). Dissection is performed without brain retraction, using surgical instruments as brief focal retractors. A lumbar drain may be placed after anesthesia is induced, or a perioperative ventriculostomy may be performed to assist dissection in patients with subarachnoid hemorrhage (SAH) whenever opening cisterns is not sufficient to provide an adequate surgical exposure.
Mannitol was not administered in any patient. The skin is closed with continuous intradermal 3-0 Nylon sutures.
RESULTS
Patient Characteristics
We performed 124 minisphenoidal craniotomies in 117 patients to clip 147 aneurysms. During the same period, we performed 128 other craniotomies and 283 endovascular procedures to treat aneurysms. Seventy of the 117 patients (59.8%) presented with SAH; patients in this group had a mean age of 52.9 years (range, 17e76 years). Twelve of 47 patients (25.5%) in the unruptured group had a history of SAH from other aneurysms. The present surgical series had a marked female predominance, with a ratio of approximately 4:1. Women represented 81.4% of patients in the ruptured group and 78.7% in the unruptured group.
Angiographic Characteristics of Aneurysms MCA aneurysms represented 48% of all aneurysms, whereas PCoA aneurysms represented 24%; 12.7% of treated aneurysms were on the ACoA. Three ophthalmic artery and 2 superior hypophyseal artery aneurysms were treated, with no postoperative visual complications. The mean size of ruptured aneurysms was 6.9 mm (range, 1.8e18.43 mm); 54.3% were smaller than 7 mm, and 32.1% were smaller than 5 mm. Two ruptured and 3 unruptured aneurysms were between 15 mm and 24 mm in diameter. Data on patient and aneurysm features are detailed in Table 1 .
Thirty patients with multiple aneurysms were managed ( Table 2) . Twenty patients had 2 or more aneurysms clipped using a unilateral craniotomy. One patient with a ruptured ACoA aneurysm had 3 more aneurysms treated through the same corridor. Four patients with multiple aneurysms had contralateral unruptured aneurysms clipped with the minisphenoidal: 2 M1 bifurcation aneurysms, 1 internal carotid artery (ICA) terminus aneurysm, and 1 ICA-ophthalmic artery aneurysm. Seven patients were managed with bilateral minisphenoidal craniotomies in 2 different stages, 6 of them in the ruptured group. Two patients had a second unruptured aneurysm treated with coils.
Residual aneurysms and aneurysms that recurred after coiling were clipped in 5 patients (4 PCoA aneurysms and 1 MCA aneurysm). Their mean age was 50.5 AE 9 years and mean aneurysm size was 5.1 AE 2.2 mm; all were completely occluded. The minisphenoidal approach was also helpful in managing SCA aneurysms in 2 patients and was also helpful in managing a ruptured saccular aneurysm of the orbitofrontal artery with subdural hematoma. We achieved an occlusion rate of 97.8% (136 of 139) as determined by follow-up imaging (CTA or digital subtraction angiography). Three aneurysms were partially clipped (an ICA terminus aneurysm, an ACoA aneurysm, and a PCoA aneurysm) and the remaining residual aneurysms were treated by coiling.
Outcomes and Quality-of-Life Analysis Unruptured Group. The median length of stay for the 47 patients with unruptured aneurysms was 5 days. Patients in this group were followed for a mean of 13.0 months (range, 5e31 months); only 1 patient was lost to follow-up. Favorable outcomes were achieved for 98.1% of patients; moreover, 84.9% of patients had an mRS score 1. There were no patients with poor outcome (mRS score >3) in this group. One 64-year-old patient presented with a left temporal lobe intracerebral hemorrhage (ICH) after he underwent clipping for an MCA bifurcation aneurysm; the ICH caused his speech to be impaired permanently. Another 65-year-old patient with a long history of diabetes mellitus and hypertension presented with a transient speech deficit after a limited cerebral infarction after clipping of a calcified MCA bifurcation aneurysm. Seizures were not seen during hospitalization or follow-up. One 54-year-old man presented with chronic wound infection, which was treated clinically.
The mean score for cosmetic assessment was 9.0 AE 0.9 (range, 7e10). The mean Mental Component Summary (MCS) scores of the SF-12 at the last follow-up was 49.4 for females and 46.8 for males, whereas the Physical Component Summary (PCS) scores were 44.1 and 43.5, respectively.
Ruptured Group. The median length of stay for the 70 patients with ruptured aneurysms was 8 days (range, 3e106 days), and the patients were followed for a mean of 13.3 months (range, 3e31 months). Five of 47 patients (7.1%) were transferred to an inpatient Figure 1 . The minisphenoidal approach for managing unruptured, ruptured, and previously coiled intracranial aneurysms. A small curved incision is placed approximately 2 fingerbreadths behind the frontozygomatic suture, behind the hairline. A small bean-shaped craniotomy is tailored from a posterior burr hole placed over a depression corresponding internally to the sphenoid ridge. A V-shaped line is drilled over the sphenoid ridge to complete craniotomy. The craniotomy measures 3 cm horizontally and 3e4 cm vertically. Both incision and craniotomy can be positioned slightly cranially to ease access to ACoA aneurysms (orange arrow); similarly, they can be positioned more caudally for clipping PCoA and SCA aneurysms (purple arrow).
rehabilitation unit or extended care facility, and 88.6% of patients were discharged home. At the last follow-up, favorable outcomes were found for 78.6%. Of the 21 patients who had a Fisher grade of 1 or 2, 90.5% had a favorable outcome. Six patients died, including 3 (4.3%) during the postoperative period (30 days); 2 of these patients had an WFNS score of 3. Seven patients (10%) presented later with hydrocephalus, which required definitive cerebrospinal fluid diversion.
The cosmetic assessment produced a mean score of 9.0 AE 0.8 (range, 7e10). For women, the mean SF-12 MCS score was 45.5 and the SF-12 PCS score was 42.2, whereas the MCS and PCS scores for men were 48.4 and 45.6 ( Figure 4 ).
Case Illustrations
Case 1: Unruptured Bilateral MCA Aneurysms. A 54-year-old woman with hypertension, hypothyroidism, and syncopal episodes underwent magnetic resonance imaging that showed a left M1 bifurcation aneurysm and a right proximal M1 segment aneurysm. Angiography was performed to characterize the features of both aneurysms. The aneurysm on the left M1 measured approximately 6 mm and the aneurysm on the right M1 measured 7 mm; both had a neck that measured 2.8 mm (Video 1). We decided to clip both aneurysms through a left minisphenoidal craniotomy, because the contralateral aneurysm was close to the midline. The patient was positioned with her head elevated to 30 , rotated 30 to the right, extended, and slightly flexed contralaterally. After the dura was opened, the left sylvian fissure was widely dissected, then the left carotid cistern, lamina terminalis cistern, and contralateral carotid cistern were dissected. The contralateral sylvian fissure was dissected and the MCA was followed to the anterior temporal artery. The aneurysm was identified and clipped with a small, slightly www.WORLDNEUROSURGERY.org curved clip. Indocyanine green (ICG) videoangiography confirmed the patency of the right MCA and occlusion of the aneurysm. We then turned our attention to the left sylvian cistern, exposing the left MCA aneurysm, which was clipped with a straight clip. ICG videoangiography confirmed the patency of the distal branches and confirmed aneurysm occlusion. The postoperative period was uneventful, and the patient was discharged home on postoperative day 3. Angiography showed complete occlusion of both aneurysms.
Case 2: Ruptured MCA Aneurysm with ICH. A 59-year-old woman with a history of sudden headache, vomiting, and loss of consciousness was transferred to our institution. The patient had been assessed as Fisher grade 3 in another institution but presented with rebleeding during admission to our hospital. A significant right temporal ICH was seen on computed tomography. Angiography showed a large and complex right MCA aneurysm, measuring 18.4 mm, and another 4.8-mm aneurysm on the left MCA. A minisphenoidal approach was performed on the left side, with the patient's head elevated 30 and rotated approximately 30
to the left (Video 2). The head was slightly extended and flexed contralaterally. The brain bulged out of the dura immediately after the dura was opened. After the hematoma was evacuated, the brain relaxed and dissection was possible. Two slightly curved temporary clips were applied to the aneurysm, and a small remnant was coagulated. A possibly thrombosed small calcified part of the aneurysm was left in place. The lamina terminalis was opened at the end of the procedure, allowing relaxation of the brain. The contralateral aneurysm was clipped 4 months later using a right minisphenoidal approach. Postoperative angiography showed complete occlusion of both aneurysms. head tilted 5 to the right and slightly extended (Video 3). The cervical region was prepared and draped to allow access for proximal control during clipping. The sylvian fissure was carefully and widely opened, followed by opening of both the carotid and chiasmatic cisterns. The dura on the anterior clinoid process was coagulated and cut; the optic canal was unroofed.
The anterior clinoid process was drilled down to expose the optic sheath and the optic strut, which were opened and removed, respectively. The distal dural ring was opened, and the aneurysm completely exposed and clipped with a right-angled clip. The patient had an uneventful postoperative period, and she was discharged on postoperative day 3 with no visual changes. We carried out a minisphenoidal approach on the left. The patient was positioned with the head and neck elevated 30 and the head significantly extended, tilted 5 to the right, and slightly flexed contralaterally (Video 4). After the dura was opened, the sylvian fissure was widely opened, and the carotid, crural, and chiasmatic cisterns were opened. The microsurgical dissection was carried through the carotid-oculomotor window and the Liliequist membrane was opened. On opening, evidence of a previous SAH could be seen. Dissection of the anterior choroidal artery from its origin along the medial uncus significantly widens the operative field. The oculomotor nerve was followed back to its origin. The basilar tip was identified, and the origin of both posterior cerebral arteries and SCAs was exposed. The neck of the aneurysm was dissected and freed. The aneurysm was then occluded using a slightly curved clip, and ICG angiography was used to confirm occlusion. Postoperative CTA confirmed total occlusion, and the patient was discharged home on postoperative day 4.
DISCUSSION Decision Making on Clipping in the Endovascular Era
Clipping has been gradually replaced by endovascular procedures for the treatment of aneurysms. 4, 5, 18, 19, 36 Coiling has been also used to treat a wide spectrum of patients, even without a good level of evidence. 37 For instance, it is unclear whether the superior clinical outcomes offered by embolization also hold true for patients with unruptured aneurysms. Moreover, newer technologies such as stent-assisted coiling that were not available during ISAT are now routinely used in many centers worldwide. Using stents to assist coiling trades significant increases in neurologic events and mortality for improved occlusion durability. [38] [39] [40] [41] Another crucial point is the increased rates of remnants and recurrence in both ISAT 42 (34%) and BRAT 2 (52%), similar rates in ORIGINAL ARTICLE a 10-year gap. Even outcomes using the newer devices and techniques repeat such findings. For instance, Shapiro et al. 40 reviewed 39 studies dealing with stent-assisted coiling that included 1517 patients and found that only 45% of aneurysms were completely occluded initially, increasing to 61% later on. A more recent study claimed successful results using a new device to treat wide-neck bifurcation aneurysms, when complete aneurysm occlusion was achieved in only 56.1% of patients. 10 In the present series, clipping aneurysms offered an occlusion rate of approximately 98%, similar to that obtained in BRAT 2 after 6 years of observation (96%).
Coiled aneurysms rebled in ISAT 2.5 times more often than after microsurgical clipping. Moore et al. 43 recently reported a 7.7% rerupture rate in ruptured small ACoA aneurysms after embolization, where their remnant or recurrent rate reached 82%.
Approximately 17% of patients needed retreatment in the ISAT 42 and BRAT. 2 Campi et al. 42 reported that in patients in ISAT, late retreatments were performed nearly 7 times more frequently after coiling than after clipping. Patients' exposure to radiation during repeated procedures and during subsequent follow-up imaging should not be overlooked. Radiation exposure constitutes a risk factor for developing cancer after a latency period between 10 and 20 years. 44, 45 For younger patients, the risks of leaving an aneurysmal remnant and multiple interventions are not insignificant; the cumulative risk of repeated procedures and anesthesia should not be neglected. 46 Moreover, the financial burden to health care systems worldwide, specially to developing countries with mainly public systems, where the devices are costly, must be all be taken into account.
To offer an improved and more durable occlusion and protection from late rebleeding, many centers worldwide still rely on microsurgical clipping for anterior circulation aneurysms.
12,14-17,31,37,47 By minimizing incisions, muscle dissection, and craniotomies, reducing operative and anesthetic times, and reducing brain exposure and direct damage, microsurgical clipping of aneurysms can be a safer and more acceptable choice for patients. 22, 27, [29] [30] [31] In addition, advances in surgical adjuncts, such as retractorless surgery, microsurgical instruments, and intraoperative videoangiography are helping to keep microsurgical clipping a highly competitive choice.
In the absence of a definitive and comprehensive guideline, microsurgical clipping is also a formidable option for managing previously coiled aneurysms. For instance, we clipped 5 previously coiled aneurysms; all patients were women, and 4 of the 5 aneurysms were PCoA aneurysms. Mean time interval from endovascular therapy to microsurgery was 19 months. Daou et al. 17 offered clipping for 111 patients for aneurysms that recurred after embolization during a 12-year period. Among their patients, ACoA aneurysms represented 49.5% of retreated aneurysms, and PCoA was the second most common location. They achieved complete occlusion in 97.3% of patients and 90% of them had favorable outcomes at last follow-up.
The Tailored Minisphenoidal Approach
Different from the original description of the sphenoid ridge keyhole approach, which is based on the identification of the frontozygomatic point and the sylvian line, we advocate instead a less complicated skin incision. 27 In most patients, the skin incision was kept behind the hairline. In a few cases, the last centimeter of incision came into the forehead skin but the continuous intradermal suture provided excellent cosmetic results. The skin incision is shorter than that described for the minipterional approach. 24, 31 Another modification, a 1-cm-wide dissection over the superficial temporal fascia, is enough to open the temporal muscle 0.5 cm ahead of the skin. This modification is key to reduce the volume of the myofasciocutaneous flap and make the most of the exposure. This restricted dissection of the fascia prevents postoperative accumulation of blood and at the same time avoids lesion of the frontal branch of the facial nerve. Different from the minipterional technique, there is no need to perform an interfascial or subfascial dissection. Welling et al. 48 tested the degree of temporal muscle and skin atrophy, comparing the minipterional and classic pterional approach, which answered for a significant difference of 15% and 24%, respectively. We believe that we have at least a similar degree of temporal muscle atrophy, because the minisphenoidal needs only a single temporal muscle incision. In addition, we also observed a trend to less alopecia after the proposed incision and closure. The posteriorly placed burr hole is easier to perform than the classical keyhole in the pterional or minipterional approach, because the bone is thinner and the surface completely flat.
21,24
The craniotomy should measure approximately 3e4 cm vertically and 3 cm horizontally after extensive drilling of the sphenoid ridge. The core of the small opening is the sphenoid ridge, which runs along the sylvian fissure ( Figure 5) . When brain exposure is critically reduced, a key goal in minimally invasive surgery is more specific and disease-related craniotomies. We prefer to avoid adhering to only 1 formal approach to manage all cases. In contrast to the rigid placement of both the minipterional and frontolateral craniotomies, our skin incision and craniotomy can be positioned more caudally for PCoA and SCA aneurysms; on the other side, they can be slightly displaced frontally for ACoA and very proximal A2 aneurysms. 12, 24, 29 Unruptured simple MCA and PCoA aneurysms demand progressively smaller openings. 49 Our policy of avoiding brain retractors aligns well with the minimally invasive philosophy because it avoids an additional reduction in exposure and surgical freedom imposed by the brain spatulas. In addition, the neurosurgeon must be requested to clip using both hands more frequently and rely on a comprehensive variety of clips.
Besides the proved anatomic benefits in removing the supraorbital bar, it was not necessary to augment any of our craniotomies. 23, 25 However, its routine use in the miniorbitozygomatic approach may increase operative time, cost, and cosmetic issues. Because one of the main appeals of endovascular therapy is avoidance of both a visible surgical scar and a craniotomy, we refrain from making an eyebrow or transcilliary incision in all races and ages to avoid obvious cosmetic issues, as well as to avoid damage to the frontal branch of the facial nerve and the supraorbital nerve. 13, 26 We reserve the transcilliary supraorbital approach for selected ACoA aneurysms when an anterior corridor affords better exposure of both the neck of the aneurysm and the contralateral A1 and/or A2 segments after careful analysis of three-dimensional angiograms.
Ruptured Aneurysms
Almost 60% of patients in the current series presented with SAH. MCA aneurysms represented 38.3% of the total number of patients, and PCoA aneurysms were the second most common, representing 29.6% of the total. In contrast to previous reports using minicraniotomies, the ACoA location represented almost 20% of treated ruptured aneurysms. 31 A perfect position and wide opening of the exposed sylvian fissure, carotid, and chiasmatic cisterns ease approaching both the lamina terminalis cistern and the anterior cerebral artery complex, allowing safe control of both A1s and clipping. The first objective in all cases is to have proximal control of the parent vessel, because hemorrhage in this setting can be troublesome.
Almost 20% of our ruptured patients had an ICH, 9 of which were MCA and 4 ACoA aneurysms. In the acute phase of SAH, or in the presence of an ICH, we insert a lumbar drain or a ventricular catheter to divert cerebrospinal fluid to allow the safer dissection of cisterns and clipping. Keeping the patient's head and neck elevated 30 from the beginning, together with cerebrospinal fluid diversion when needed, allowed us to avoid the use of mannitol and furosemide in all cases. For cases with ICH, we drain clots subtotally immediately after opening the dura to allow comfortable cistern dissection. Evacuation of the remaining clot is completed after aneurysm occlusion.
Outcomes and Quality of Life After Aneurysm Occlusion
In the ISAT long-term follow-up study, the probability of independence (mRS scores 2) for survivors in ISAT at 5 years was similar between clipping (82%) and coiling (83%), considering that 88% of enrolled patients were WFNS grade 1 or 2.
50 After 1 year, 75% of patients undergoing coiling for anterior circulation aneurysms in BRAT and 72% of clipped patients had mRS scores 2; after 6 years, this difference remained nonsignificant. 2, 51 The proportion of patients in BRAT who were WFNS grades 1 and 2 was significantly lower, accounting for 49% of all patients. A favorable outcome was achieved in 79% of our patients with ruptured aneurysm; analyzing only WFNS 1 and 2, 80% were independent. Almost 72% of our patients in this group were either Fisher grade 3 or 4. Considering our unruptured group, 98% had an mRS score 2.
Caplan et al. 31 recently described their initial experience with 74 minipterional craniotomies for managing 72 patients with unruptured aneurysms; complications included 2 extra-axial hematomas (1 subdural and 1 epidural), a major MCA infarct, and 6 optic neuropathies related to periophthalmic aneurysms. These investigators faced 2 late wound infections as well. Figueiredo et al. 12 used the minipterional approach for both ruptured and unruptured aneurysms in a retrospective multi-institutional study; they reported similar results to Caplan et al., 5 with robust occlusion rates. Their mixed series, in which 57% of 86 patients had unruptured aneurysms, delivered an 86% rate of favorable outcomes; mortality reached 14%, all related to SAH complications. Wound infections occurred in 3 patients.
Our robust cosmetic outcome echoes the results of 3 large previous studies. 15, 38, 42 Regarding quality of life, we selected a quick and simple questionnaire. The SF-12 is an abbreviated variant of the SF-36. 33 It was validated in 2005 to measure health status in patients harboring cerebral aneurysms. 52 King et al. 52 proved that both mental and physical health status of patients with aneurysms decreases significantly compared with the general American population. Our results replicate these findings when we compare PCS and MCS in both groups with mean scores of a determined Brazilian city. 53 
CONCLUSIONS
The evolution of endovascular techniques has paved the way for minimizing surgical exposures. Despite the use of many new endovascular devices in non-ISAT patients and aneurysms worldwide, microsurgical clipping still results in better occlusion rates, a lower rate of retreatment, and reduced follow-up imaging. The routine use of a tailored minisphenoidal approach for managing unruptured, ruptured, and previously coiled aneurysms is safe and provides adequate exposure and robust occlusion rates, allowing patients to maintain their comfort and quality of life.
